The spatial organization of tyrosine hydroxylase-immunoreactive amacrine cells in the chicken retina and the consequences of myopia.
We examined the spatial organization of the putative dopaminergic amacrine cells in the chicken retina and how this organization was affected by myopic eye enlargement. Myopia was produced by monocular lid suture for 4-7 months from hatching. Dopaminergic amacrine cells (TH-IR) were labelled by tyrosine hydroxylase immunohistochemistry. The somata of the TH-IR cells were usually located at the inner border of the inner nuclear layer; they gave rise to a dense plexus in stratum 1 (S1) of the inner plexiform layer, to a sparse plexus in stratum 3 (S3), and to short spiny dendrites at the border of strata 4 and 5 (S4/S5). The long thin processes in S1 and S3 could seldom be traced to their cell of origin, whereas the S4/S5 dendrites formed discrete fields that tiled the retina with little overlap. Lid suture resulted in retinal expansion of between 25-70%, but the total number of TH-IR amacrine cells was unaltered. Per retina, there were about 4700 TH-IR amacrine cells which showed a 3:1 density gradient from central to peripheral retina. The size of the S4/S5 dendritic fields increased proportionately in the expanded retinae, thus maintaining their coverage across the retina. The increase was achieved through scaled growth of the S4/S5 dendrites, involving both terminal and non-terminal dendrites. These findings suggest that the expansion of retinal neurons during myopia occurred through normal, albeit excessive, growth mechanisms.